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Abstract: Public and consumer pressure for assurances that farm animals are bred humanely 
has led to develop a range of methods to assess compliance with welfare standards. On-farm 
assessment of animal welfare requires a combination of animal-based measures to assess the actual 
state of welfare and resource-based measures to identify risk factors by giving advantage to the non-
invasive methods like monitoring of animal behavior.  
Changes in behavior can be good indicators of animal health status, and both are related to the 
animals’ breading conditions. For farmers and professionals is very important to know how to 
distinguish normal from abnormal behavior and to recognize signs of pain and suffering in animals. 
Beside improvement of breeding conditions and welfare of animals, identifying of changes in cattle 
behavior allows prompt reaction in occurrence of certain diseases and provides conditions for safe and 
efficient work. In the article some of the common changes in cattle behavior caused by uncomfortable 
environment and associated with certain health problems are given. 
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INTRODUCTION 
 
It is well known that intensive breeding systems compromise farm animals’ welfare, 
which has negatively influenced on public and consumers. Their pressure for assurances that 
farm animals are bred humanely has led us to develop a range of methods to assess 
compliance with welfare standards. On-farm welfare assessment is usually based on 
combination of animal-based and resource-based parameters, whereby non-invasive methods 
has the advantage. Relation between farm animals and the environment has the main 
influence on their production, health and behavior, as is described by Hristov et al. (2006, 
2008) and Bojkovski et al. (2012).  
Inadequate breeding system or disharmony between the system and needs of cattle 
results in pain, suffer or outbreak of diseases, and consequently in some behavioral changes in 
young calves or adults. Diseases related to the environment include lameness, hock or neck 
injury, mastitis, milk fever, ketosis and displaced abomasum. Behaviors while animals are 
resting, eating, walking or occupying beds provide additional information about their comfort 
(Anderson, 2001). Therefore, changes in cattle health and behavior are often used for 
estimation of their response to the system. In dairy farms in Serbia some methods of welfare 
assessment based on the breeding conditions estimation have been applied by Hristov and 
Relić (2009), Relić and Bojkovski (2010), and Relić et al. (2008, 2010).  
Changes in animals’ behavior often point to pain connected with some health problem. 
Signs commonly associated with pain in cattle include: vocalization (grunting or bellowing), 
dull eyes, abnormal standing posture, teeth grinding, tail swishing, changed facial 
expressions, decreased body weight or milk production, reluctance to move, decreased 
appetite, decreased grazing, kicking or stamping of feet, restlessness, head turning, over-
stretching of the neck, hunching the back, kicking the belly area, limping and depression 
(Underwood, 2002; Wren, 2007). However, as in other “prey animals” pain recognition in 
cattle can be difficult. During the evolution process, they learned to hide signs of pain and 
weakness in order not to attract attention of the predators (Stamper and Modrić, 2008). This 
self-preservation instinct can hinder veterinarians and farmers to recognize the problem, 
therefore to promptly react when the welfare is threatened. Furthermore, some behavioral 
signs of physical pain are similar to behavior resulted from animal’ mental state arising from 
limited fulfillment of some behavioral need. Method of welfare assessment based on the 
system of behavioral needs is used by Hristov et al. (2010). Some characteristics of normal 
and abnormal behavior in cattle are described by Joksimović-Todorović et al. (2008). 
In this paper the retrospective of some common changes in cattle behavior caused by 
uncomfortable environment and associated with certain health problems is given. 
 
BEHAVIORAL NEEDS AND HEALTH OF CATTLE 
 
Behavioral needs may be defined as behaviors that are motivated largely by internal 
stimuli and they are important for survival. Basic behavioral needs of animals are eating, 
drinking, sleeping, resting, sexual activity, exercise, play, exploration; escape activity, 
grooming and social interaction. They determinate certain behavioral forms, e.g. ingestive, 
social and other forms of behavior If an animal is prevented from performing them for 
prolonged periods, the individual's welfare may be compromised (Friend, 1989). Conditions 
that prohibit performance of basic behavioral needs produce an intensification of the need and 
perform the frustration.  
Good examples of frustrated activities are vocalizing, aggressiveness (e.g. kicking), 
shifting of weight back and forth, increased tongue activity and vacuum activities, e.g. lapping 
of the water cup. Animals frustrated by watching others eating for even 25 minutes may tend 
to increase activities like biting of water cups, kicking, and stall prancing. An additional 
example is tail switching, a behavior that increases with the preparation to go in, or out, or it 
is the frustration with going in or going out of the stall or cow’s bed (Roberts, 1997).  
When an animal is frustrated it may perform some other behavior as a substitute for 
the blocked behavior (Friend, 1991). That could be vacuum and displacement activities. 
Vacuum activity represents behavior for no apparent reason, "in a vacuum." Animals have a 
need to exercise biologically natural behaviors, even if the behavior has no function (Russell, 
2012). According to Lorenz (1937), one of the first ethologists, displacement activities are 
motor programs that seem to discharge tension or anxiety. For example, veal that are severely 
confined have an increased incidence of tongue rolling, which is correlated with decreased 
frequency of abomasal ulcers. Both tongue-rolling and abomasal ulcers are stress responses 
induced by confinement (Roberts, 1997; Wiepkema et al., 1987). Confined dairy bulls and 
heifers also express tongue rolling as respond to chronic stressors or under-stimulation (barren 
environments). This behavior as well as other stereotypes in cattle can appear as a 
consequence of overstimulation, e.g. constant noise (Ekesbo, 2011).   
Calves that are early weaned and confined will suck any appendage of their other calf 
companions. Sucking (or mutual sucking) of the tail, the ears, the navel, the prepuce and the 
udder can result in considerable irritation on the skin. Similarly to sucking, repeated licking in 
young and adult cattle can be directed towards fittings, but also towards own body or other 
animals’ tails, scrotum or prepuce. Hair eating also occurs in these circumstances, which can 
lead to hair accumulation in digestive tract. Intense licking may also appear as a symptom in 
connection with specific diseases, e.g. ketosis. When the primary disease is remedied, this 
behavior ceases (Ekesbo, 2011). 
Less frequent expression of some form of grooming behavior may indicate on floor 
slipperiness (Jungbluth et al., 2003) since animals need safe surface while they lick the fold 
between udder and leg; during that action they must stay on three legs i.e. their two front legs 
and one hind leg. In the tie systems caudal licking may be impossible for cows depending on 
the stall design (Anderson, 2008). Other behavioral problems in cattle focus on the effects of 
confinement.  
The unobstructed space at the front of a resting area allows cows to stand, to lie down, 
lie and rise straight. Straightness in the bed in free stall, rapid entry and lying, infrequent 
standing and rare perching behavior characterize stalls with adequate frontward open space. 
Obstructions that restrict normal rising and lying, or stall features that cause pain, fear or 
frustration, can result in unwanted or abnormal behavior. Through their behavior, cows point 
to stall features that cause them discomfort – walls, boards, pipes, bedding etc. Other 
discomfort items include narrow stalls, short beds, neck rails that are too low or too close to 
the rear of the stall, high brisket boards, high curbs and lack of suitable bedding. 
Discomfort of stalls can be detected even by observing animals’ resting behavior. 
Cows prefer a comfortable surface for lying and standing and bed surface affects preference 
and usage (Tucker et al., 2003; Tucker and Weary, 2004). In comfortable stalls cows spend 
60% of the day in lying position, ruminating or sleeping with more or less extended neck and 
legs. If the resting area is not comfortable cows rather spend time on their feet (Mülling et al., 
2006; Tucker et al., 2004), and it is more common in lame cows (Cook et al., 2004). Higher 
stocking rates in free stalls also decrease lying times and cows spend more time standing in 
alleys (Fregonesi et al., 2007). Insufficient rest may have cows in tie stalls with dividers 
between every second cow if there is an inadequate space for both cows to lie at the same 
time. In these stalls, one cow must stand while the other lies.  
In free stalls cows can manifest some form of stereotype behaviors during standing. 
Stereotypy describes excessive repetition of apparently purposeless behavior. Stereotyped 
behavior is abnormal and represents one of the forms of behavioral response to a stressful or 
unpleasant condition. For example, idle standing describes pointless positioning which 
comprise failed attempts at lying. According to Hill et al. (2007) overstocking results in an 
increasing percentage of cows standing idly and waiting for access to free beds. 
Stereotypic behaviors with idle standing include pushing of the nose firmly against the 
stabling or grasping onto pipes (“head pressing”). According to data given by Roberts (1997) 
any factor that increases standing time may lead to stereotype behavior like nose pressing or 
leaning. Consequently, frequent pressure on the certain part of the head may cause injuries. 
Besides that, some cows stand and swing their heads repeatedly left and right. Anderson 
(2008) has described this activity as “the hesitation waltz”. It can be also an “intention 
behavior” which lasts for several minutes before a cow lies in an uncomfortable stall.  
Cattle exposed to chronic, unavoidable stress may develop “learned helplessness”. It is 
expressed as an overall decrease in responsiveness toward all stimuli and lack of interest in 
the surroundings. These animals are resigned to the difficulties, and look calm and easy to 
work with. Roberts (1997) has described increase in leg ulcers in cows related primarily to a 
failure to make the normal frequent changes in posture while lying. Detailed description of 
different cows’ lying and standing positions, their cause and consequences are given by 
Anderson (2008). 
Body position during lying or rising indicates the existence of pain in the extremities. 
High brisket boards in free stalls and high manger curbs in tie stalls obstruct forward 
extension of the front legs and contribute to restlessness, swelling and lesions on the knees. 
Lateral recumbency with extension of neck and all four legs often is combined with 
restlessness i.e. frequent changes in position from narrow to the wide, as well as pain in 
knees, hocks and hoofs. Injuries or lameness make rising difficult or painful, so cows lie for 
long bouts without rising or changing sides for lying. Pain in hoofs of the front legs can be 
manifested in specific “kneeling” position during feed intake. “Frog posture” describes full or 
partial extension of both hind legs forward along the sides of the recumbent body. In cattle, 
frog posture is an indicator of hip dislocation, rupture of the adductor muscles or paralysis of 
the obturator nerve. 
 “Dog sitting behavior” describes cows that sit like dogs on their hindquarters with 
front legs extended, also as rising like a horse, with the front end before the hindquarters. This 
behavior may indicate an injury to a front leg. Cows with injuries to a knee often rest with the 
leg in extension because swelling limits their ability to fold it. Those cows also choose to 
extend both forelimbs and rise like a horse. Some cows without injured forelegs and in tie 
stalls also express this behavior since they cannot cope with the lack of lunge space and short 
chains that restrict forward lunging. The dog-sitting behavior may persist for several minutes 
before a cow rises, or it might be accompany with failed attempts to rise (Anderson, 2008). 
Cows stand or lie diagonally in their bed because of a lack of space for standing or 
lying straight or lunging straight. Diagonal standing or lying provides space for placing four 
feet in a bed, lunging, avoiding a cow in a facing bed or next cow lying with body parts on the 
bed (Anderson, 2003). 
Lying backwards describes cows resting with their heads facing the alley in free stall. 
Calves and heifers learn that behavior when raised in bad designed free stalls. That behavior 
can persist in adults even stalls are adequate for normal behavior. Cows may lie backwards 
because the free stalls are too wide or they are turning away from features that they dislike 
and pointing to open space needed for freedom of normal motions. Lying backwards may be 
the most obvious example of avoidance behaviors (Anderson, 2008).  
Cows can stand with their front feet in the bed and rear feet in the alley, and they can 
lie with part of their body in the bed and part in the alley. Bouts of “perching” may last for 
several minutes or more than one hour. It is often accompanied with short beds, lack of 
headspace or an uncomfortable resting surface. In lying cows, perching contributes to 
contamination of udders, teats, legs and tails, and risks of mastitis. Perching also indicates 
lame cows, especially in rear foots (Philipot et al., 1994) 
Alternate occupancy describes cows which have choice to lie on one of the empty 
beds in free stall. It provides the opportunity for social space, unobstructed lunging and 
avoidance of a dominant cow in a facing bed. On the other hand, bunching describes cows 
standing for long times in one place in free stall (e.g. water troughs) avoiding another 
location. It is common during hot days, when cows usually spend less time in lying and they 
move away from the sun into the shaded part of the stall (Overton et al., 2002).  
 Way of walking can indicate status of walking areas and cow’s health. Foot 
placement, length of stride and step and walking speed are a few items of locomotion pointing 
to walking behavior (Telezhenko and Bergsten, 2005). A healthy cow walking on pasture 
places the rear foot into the position vacated by the front foot on the same side. On slippery 
floors or in dark conditions, cow places the rear foot outside the track of the front foot, alters 
stride, step length and walking speed (Anderson, 2008). Activity and walking speed increased 
on soft floors (Jungbluth et al., 2003).  
Typical way of walking with more or less hunch of the back is common in lameness 
cows due to pain in their hooves, as is described by Flower and Weary (2006). One of the 
ways of detecting lameness is to score the gait of the cows walking. To measure an animal’s 
movements in two or three dimensions specific devices “accelerometers” have been used by 
White et al. (2008) and Pastell et al. (2009). The devices are attached to an animal using leg 
bands. Behaviors such as standing, walking, grazing, or lying down, and the animal’s posture 
can be recorded over a specified period of time and then analyzed. There are other ways to 
detect pain in hooves, knees, hocks or other part of the body, e.g. by thermal camera 
(Cockcroft et al., 2000) or by pressure mats which contain built-in sensors that record 
pressure changes through all phases of an animal’s stride (Maertens et al., 2007).  
Generally, for farm animals’ behavior and health monitoring different sensors, 
cameras and softwares have been increasingly in use. Still, by questionnaires (as in paper by 
Huxley and Whay, 2006) and classic video cameras useful data can be collected, especially in 
small herds.   
 
 
CONCLUSIONS 
 
The behavior of cattle is related to the breeding system and housing conditions. As a 
result of limitations in fulfillment the behavioral needs, there is a series of changes in cattle 
behavior, which are often permanent. These changes are usually associated with some health 
problem. Skilled farmers and practitioners usually know to recognize changes in animals’ 
behavior but mostly those from an acute pain. Behaviors which are consequences of chronic 
confinement and poor environmental conditions are often undetected or (in some cases) 
ignored.       
Considering requirements for cattle welfare protection and difficulties in pain 
detection in large herds the use and development of equipment and systems for monitoring of 
cattle behavior and welfare are in progress.   
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